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[a˜, b˜] + [c˜, d˜] = [5(a˜ + c˜),4(b˜ + d˜)].
































[a˜, b˜]  [c˜, d˜] = [a˜  c˜, b˜  d˜].
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[1, ◦(√5)] ¥ [Cfx~1uwx«pq~CfhY;whokzwxp§fxVuXZYfhps'pqoofhV1Y~ z~1dhﬃYwmfhV1zffhVuY!VunOoqY
Y ﬁeuwhYjdhdhpn~!pd,p~
[0, 2]÷ [1, ◦(√5)] = [0, 2] ¥¨UVupsdkp~OfxYwxzo³psd,~undhtul1dhYf,n£fhVuYmwx~uY [−1, 1] Od












































z − z˜ = (x + y)− (x˜  y˜)
= (x + y)− (x˜ + y˜ − η0)
= (x− x˜) + (y − y˜) + η0
= ηx + ηy + η0.





























ηz ∈ Az ⊆ Ax + Ay + A0
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x˜× y˜ (1 + 0)




















































A ÷ I psdzosdgn!z~%p~OfxYwxzo	fhVLf
Y;~1onOdhY;d¨fhV1YiwxYosfxpqOY-Y;whwxnwj±9~1




A0 = A and An+1 = An ∩ (Rn × I)





































a˜  c˜ ≤ b˜  d˜ pq£ a˜ ≤ b˜ ~1 c˜ ≤ d˜.
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a˜ ≤ b˜  c˜ ±²fxVuYmfhncnosd
O f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m × 2e lCb dm · 2−ke × 2e+k £¦nwpY~ k ¥UVuYZlLnOtu~1®pd
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1 + (1− f)2 tan2 φ
Rm(φ) =
a(1− e2)







































sx ← (λ1 − λ2) ∗ rp0
sy ← (φ1 − φ2) ∗Rm(φ0)
vx1 ← vE1 ∗ rp0/Rp(φ1 + sN1 ∗ tr)
vx2 ← vE2 ∗ rp0/Rp(φ2 + sN2 ∗ tr)
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x ← 511225× 2−18 − φ2
y ← 4439091 · 2−2 + x× (9023647 · 2−2 + x× (
13868737 · 2−6 + x× (13233647 · 2−11 + x× (
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